Property owners and end-users (tenants and owner-users) have an important role in the development of sustainable real estate assets. This is due to the fact that they experience the benefits of sustainability in their buildings, which would promote the development of more sustainable buildings in the industry. The aim of this paper is to discuss the procedure of developing and validating an instrument to examine the occupants' evaluation of green features in green commercial office building based on three basic steps; (1) item development and judgement, (2) designing and conducting a pilot study, and (3) finalizing the survey. The 56-item instrument which comprises of 10 points Likert scales was developed prior to performing the Exploratory Factor Analysis (EFA). The results of this study highlight the instrument to better understand the green factors and their attributes for commercial office building under the environment, social and economic sustainability features.
INTRODUCTION
Green buildings incorporate a wide range of sustainability features which endeavors to rationalize development. The aims of green buildings are to disseminate economic growth besides sustains social inclusion and reduces environmental impact. Social aspect can be theorized that green buildings are healthier for people due to the non-chemical materials that have been used which can be risky to health. While the economic aspects of green building would be the notion that green buildings result in higher productivity, thereby increasing the profitability of the business occupier. For example, the environmental aspects of green property development are where a green property has an efficient heating ventilation air conditioning (HVAC) system. It was resulting in the lowers energy consumption and decreases the greenhouse gas emissions, which effect to global warming and climate transform. All of these sustainable features presently, through the plenty of studies, both theoretical and applications, have shown to have an impact on the value of the property [1] [2] .
As the sustainability issue becomes increasingly prominent in the world nowadays, hence, it is significant to discover the influence of sustainability on property value. There is a need to precisely determine the sustainability impact on the market value to ensure that green building continues to rise in the market [4] [5] .In terms of property valuation, the information such as health impacts and environmental of green building cannot be acquired over an individual inspection of the property except by valuation specialists. It can be done through revealing latest and also additional information sources in the most effective method. Consequently, valuation specialists depend greatly on the information that can be supplied by other property market players [6] .
Market players are claimed to have an essential role in the adoption of sustainability, and so the evolution of the real estate market. Accordingly, the actions of market players are eventually will affect the identification of any relationship between sustainability and market value [7] . In other words, the value of real estate should be reflected indirectly due to the recognition of sustainability in real estate market. The market players classified into three groups: policy makers (government and non-government organizations, or NGOs), property holders (landlords), and end users (tenants and owner-users) [8] . However, the information pertaining the sustainability issues can only be obtained by relevant market players, namely property holders and also end user (tenants and owner-users). This is due to the fact that they experience the benefits of sustainability in the building and will give influence to the development of sustainable building [9] . In this research, the green factors and their attributes in commercial office building have been gathered through the variation of acceptable factors and attributes globally from literature review (involving the use of multiple instruments in a previous study) and initial interview from the experts. The applicability of globally established factors and attributes need to be revised and will be tailored to the Malaysian context as there are geographical differences like geographical area [10] , water scarcity, or variation in market uptake of sustainability [8] [11] . It is also highly depends on the conditions of the local and regional market, the property type, conventions, applied valuation method [12] , different rating system approaches [13] and climatic conditions [14] .
According to Creswell, in a study, when there is any modification on one or combine instruments, the previous validity and reliability may not applicable for the new instrument. Accordingly, it has become significant to established new validity and reliability for the new instrument during data analysis stage [15] .
Hence, the purpose of this paper is to emphasize the steps of developing and validating a new instrument in order to investigate the occupants' evaluation of green features in green commercial office building based on 10 points Likert scale. The emphasis is on reliability and validity, since these two criteria are most broadly used to determine whether an instrument is valid or not. This paper established three fundamental steps in order to develop a valid survey instrument: (1) item development and judgement, (2) designing and conducting a pilot study, and (3) finalizing a surveyExploratory Factor Analysis (EFA). The paper concludes with a conclusion and suggestions.
STEP ONE: ITEM DEVELOPMENT AND JUDGEMENT
Item development and judgment are two stages in establishing the content validity. Burn and Groove have identified three sources of content validity, which is obtained from the literature, representatives of the related populations and expert opinion [16] . Content validity is described as the degree to which an instrument sufficiently samples the domain of interest of research when attempting to evaluate phenomena [17] [18] .
Content validity should also be addressed begin with instrument development [16] . In instrument development stage, identification of 'what domain of construct should be measured' should be the first step to be taken. This can be ascertained through literature reviews, interviews and focus groups. Hence, in this study, the initial information is needed for understanding about the whole concept regarding the sustainable building and green building, green building rating tool, the valuation of green building and also the sustainability and market value. In the first phase, the literature is reviewed to focus on areas related to sustainable development and more specifically on green building issues. This eventually leads to the identification of the green building concept which often perceived based on the sustainability concept consists of social, economic and environmental factors [13] .
Thus, since green buildings take into consideration of environment, social and economic features throughout the whole building life cycle, all these features has been adopted as three major construct in this study. The literature review result describes the conceptual of green building factors and their attributes. This initial finding was established through the association of all green factors and their attributes addressed by various authors and organization (Table1). A total 51 attributes (unevenly distributed among the 11 green building factors) were identified and all of them will be tested in a survey of the validation purpose. In judgment stage, the content validity needs to be examined by the experts. Professional judgment is needed in particular to verify the extent to which the scale was constructed to assess an attributes. This is in accordance with Darus and Hashim who revealed that content validity depends on subjective or professional judgment about the degree of relevant construct in an evaluation of the instrument [10] . Yaghmaie argued that there are invalid and unacceptable statements such as "content validity was concluded through a literature review or panel of experts" or "the content validity of the instrument had been examined via comments by experts" [14] . In this research, the inclusion of at least three experts in the research area is applicable as advised by Creswell, but suggested that greater than 10 was probably needless would be useful to evaluate the instrument and rates item relevant to the domain of the survey content [15] . Therefore, there are a total of five qualified panel of experts involved in this study including two Green Building Index (GBI) accredited facilitators, two experts from Greentech Malaysia (formerly known as Pusat Tenaga Malaysia) and one academician who is involved in green building research. The panel of content experts was requested to rate every scale item, whether it represented the underlying constructs and if the items were understandable or not.
Throughout this evaluation, the experts use a Likerttype ordinal scale with four possible responses. Using the 4-point scale as according to Burns and groove is to prevent having a neutral and indecisive midpoint. The responses comprise a rating of 1=not relevant, 2=somewhat relevant, 3=quite relevant and 4=very relevant. Researchers supporting the use of this method specify that rating of 1 and 2 is considered as "content invalid," whereas ratings of 3 and 4 are considered to be "content valid" [21] [24] [25] . The Content Validity Index (CVI) has been used as a content validity quantitative measure for proportion of experts who are in agreement about the relevance of the item [21] . CVI calculations were performed for each of the items of the survey instrument (I-CVI). The following is the formula to calculate the I-CVI.
I-CVI = Number of respondents scoring an item with a 3 & 4 Total respondents
The items with an I-CVI value greater than 0.75 are remained and the items that had CVI value less than 0.75 was thrown away. Since all panels accepted all factors and attributes of green commercial office building under environment, social and economic features, there are no item was deleted. All items showed the CVI value more than 0.75. However, all panel provided comments and recommendations towards the items in the questionnaire in order to improve the instrument. Prior to pilot testing, the remaining items were adjusted according to the specialists' thoughts and criticisms to further revise the survey. Accordingly, the final number of items increased from 51 to 56 items after taking into consideration of experts' comments and recommendations. Results from the content validity procedure could contribute to support the next stage of construct validity of an instrument in the following steps of conducting pilot study.
STEP TWO: DESIGNING AND CONDUCTING PILOT STUDY
The survey instrument was revised and finalized the initial version of the questionnaire after obtaining face to face interview during the content validity process, prior to pilot testing. The questionnaire was designed based on four sections (Section A to D). Section A solicits the information on demographic details of respondents. Section B of the questionnaire intends to ensure the respondents' perception of the factors and attributes of green commercial office building under the environment feature. Section C of the survey explores the respondents' opinion of the factors and attributes of green commercial office building based on social feature. While the last section of the questionnaire discovers the respondent's view towards the factors and attributes of green commercial office building based on the economic features.
Likert scales with rank order response categories classified within the ordinal level of measurement. However, the intervals between values cannot be assumed equal. Thus, in this study, a total of 56 closeended questions have been developed based on 10-point interval Likert scale, moving from ranking score to rating score [26] . It has become an ordinary tradition to accept that Likert-type categories constitute interval-level measurement [27] . A 10-point agreedisagree scale typically would assign the number of 10 to the highest endpoint "strongly agree" and number 1 to the lowest endpoint "strongly disagree" [28] . When applying statistical methods, there are three most important assumptions concerning data should be applied which are identically, independently and normally distributed [26] . Thus, the 10-point scale with no labelling has been chosen for the reason that one of the statistical assumptions regarding data is independence. Therefore, the respondents should be able to translate into the score available in the questionnaire rather than referring to the label. If the questionnaire possesses a label on each score of item, then the respondents are more likely to look at labels when giving the score. Without labels, the score will be based on their perceived rating and the data will be continuous [26] .
The method of analysis (exploratory factor analysis) utilized the sample size as the main function used for the study. There are different thoughts and numerous guiding rules of thumb regarding the sample size for factor analysis that have been quoted in the literature. The general Tabachnick's rule of thumb suggests that having as minimum as 300 cases are necessary for factor analysis [29] . While, Hair, Black, Babin and Anderson in their 7 th edition of Multivariate Data Analysis book recommended that sample sizes should be 100 or larger [30] .
A study conducted by MacCallum and Widaman revealed that if the items' communalities were high (e.g., 0.60 or greater), the result of an exploratory factor analysis was very consistent with the population loadings even with sample sized less than 60 cases [31] . This is to reproduce the population factor loadings for different sample sizes and variation in the communalities of the variables. Others researcher like Guadagnoli, Velicer, Sapnas and Zeller were found that for factor analysis, the solutions with correlation coefficients greater than 0.80 require smaller sample sizes as minimum as 50 cases [32] [33] . Thus, for the purpose of the pilot study, a total of 100 green commercial office building occupiers in the area of Putrajaya, Kuala Lumpur and Selangor have been adequately sampled through random sampling technique. This is because the majority of green commercial office buildings are located in those areas [34] .
STEP THREE: FINALISING THE SURVEY

Exploratory Factor Analysis (EFA)
The validation of the instrument has been piloted using Exploratory Factor Analysis (EFA). The establishment of EFA, one of the methods for data reduction has been employed in this study. This is due to the questionnaires that contain of lots of questions (variables) [35] [26] and at the same time become rather complicated. Prior to further analysis can be carried out; the variables must be reduced into a manageable number.
In factor analysis, the interconnected variables will be brought together under more general fundamental variables [36] . More accurately, the factor analysis aims to moderate "the dimensionality of the original space and to give an explanation of the new space, spanned by a decreased number of new dimensions which are supposed to underlie the old ones" [36] , or to support the variance in the observed variables in terms of underlying latent factors" [37] . Therefore, besides obtaining a clear view of the data, factor analysis also proposes the probability of using the output in following analyses [38] [36] . In other words, the factor analysis procedure will group together the variables which possess similar characteristics under one component. Hence, in this study, instead of having to deal with 56 attributes, the author only deals with a few components resulted from the EFA procedure.
Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy/Bartlett's Test of Sphericity
Factor analysis should undergo several tests in order to measure the appropriateness dataset of the respondent prior to the factors extraction. These tests [40] .
In EFA, the procedure has been conducted on the main construct in order to determine the number of sub-construct in the model [26] [38] . Accordingly, the assessment of Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett's Test of Sphericity in this research are based on the three main constructs, namely environment, social and economic separately. The results for both measures are depicted in the respective Table 2, Table 3 and Table 4 . The KMO value of 0.878 as depicted in Table 2 for environment items is within the range as it exceeds the suggested value of 0.6 [26] . Both KMO (value close to 1.0) and the Bartlett's Test significance (value close to 0.0) measures recommend that the data is applicable to continue with the items reduction procedure. The KMO and Bartlett's Test significance result for social items is both shown the acceptable value which is 0.878 and significance value close to 0.0 (Table 3) respectively. This exhibit that the data is also applicable to proceed with its reduction procedure. The result of KMO value (0.818) and Bartlett's Test significance value (close to 0.0) for economic items, as shown in Table 4 indicate the data applicable to proceed with its reduction procedure. Since all items for all three construct are considered suitable for factor analysis, the next step to be adopted is running Factor Analysis procedure using IBM SPSS (Statistical package for Social Science) Statistic 20 software.
Factor Rotation
The aim of factor rotation is to simplify the factor structure of a group of items. In other words, the item with high factor loadings will be gathered on one factor and item with small factor loadings grouped on the remaining factor solutions [41] [42] . The techniques of principal component analysis (PCA) and varimax rotation afterward have been applied in this research in order to the respondents' ratings for the green factors and attributes of commercial office building based on the three main constructs.
Habing mentioned (as quoted in Darlington) that in many statistical programs, PCA server as the default method, and thus, is most commonly used in EFA [41] [43] while Field also proposed for using PCA in EFA procedure [44] .
Another issue comprises the number of measures that are engaged in an EFA involving to the number of factors that are extracted from EFA procedure. Since this study employed the PCA as the extraction procedure with communalities fixed at 1.0 to extract the principal components or factors, the calculation of eigenvalue is crucial to emphasize on. The eigenvalues refer to the total of variance explained by a factor and are computed by squaring the loadings on a factor and summing them simultaneously [42] [45] . Rietveld and Van Hout as cited in Gaskin state, "the number of dimensions is determined by the number of positive eigenvalues required to represent a set of scores without any loss of information" [36] [42] . Therefore, the eigenvalues with positive numbers defines the number of factors/components that have been extracted [42] [45] . A number of rules have been recommended for defining how many factors should be retained (see [36] [38]) as follows:
 Only those factors with an eigenvalue greater than 1 should be retained(Guttman-Kaiser rule);  Keep the factors which describe for about 70-80% of the variance in total;  Make a scree-plot5; retain all factors before the breaking point or elbow The output in Table 5 demonstrates that Factor Analysis procedure has extracted seven different dimensions with eigenvalues beyond 1.0 (component 1 to 7) for environment items. Table 6 indicates the result of Factor Analysis procedure in establishing the three distinct dimensions with eigenvalues more than 1.0 (component 1 to 3) for social items while in Table 7 , a total of three distinct dimensions has been extracted from economic items according to eigenvalues more than 1.0. 
Interpretation
One of the crucial parts of the interpretation process is the decision on how many factors to keep as being meaningful or significant once the factors have been obtained from a correlation matrix. Normally, the numbers of variables that must load on a factor are at least two or three variables to be given a significant interpretation [41] . According to Russell, in order to identify a factor model, the minimum of three items per factor are required [45] . This was because more items within one factor consequences in over identification of the model. Numerous authors have suggested that to ensure a sufficient identification of the factors, at least four or more items on one factor should be integrated in the factor analysis [46] [47] [48] . The factors should be examined to designate which items are attributable to a factor. The factor will be named, or will be given a theme thereafter. The labelling of factors is a theoretical, subjective and inductive procedure. Henson and Roberts note "the meaningfulness of latent factors is eventually dependent on the researcher's definition" [49] . The purpose of systematic and comprehensive factor analyses is to segregate highest factor loadings items in the subsequent pattern matrices [41] . Factor loadings that are represented in the rotated component matrix are important for the clarification of the factors, particularly the higher ones. In order to determine on how high a factor loading for interpretation of the factor in an important technique may be referred to some guidelines. According to Igbaria, Livari and Maragahh, there are some guidelines regarding the factor loading of the item should be complied with [50] .
 The item which loads more than 0.6 under one component (say component 1) and loads less than 0.35 on the other components should be gathered into component 1.  The item which has a factor loading less than 0.6 under all components should be dropped from the analysis.  The item with a factor loading of more than 0.6 under one component and also loading more than 0.35 in the other component, it should be released from further analysis due to a positive cross-loading. The results of the factor extraction of the main construct of environment, social and economic are depicted in Table 8, Table 9 and Table 10 . Table 8 shows the factor loading for a total of 30 items (denote by EN1 to EN30) for environment construct. There are seven components that have been extracted namely component 1 to component 7.
In this study, the guidelines regarding the factor loading as highlighted by Igbaria, Livari and Maragahh has been applied. The item with higher factor loading (0.6) was grouped under the respective component [50] . For environment items, item EN16 to EN24 obtained factor loading higher than 0.6 and falls under component 1. Component 2 consists of four items including EN1, EN5, EN29 and EN30. Component 3 also obtained four items which are EN8, EN9, EN10 and EN11. EN2, EN7, EN8 and EN15 fall under component 4. Items EN12 and EN13 belongs under component 5. Items EN27 and EN28 fall under component 6 while EN25 and EN26 belongs to component7. Meanwhile, items EN3, EN4 and EN14 were excluded from the analysis since their factor loading is lower than 0.6 [50] . Table 9 indicates the rotated component matrix for all 15 social items (represent by SC1 to SC2). Item SC5, SC7, SC8, SC9 and SC11 attained factor loading higher than 0.6 and falls under component 1. Component 2 consists of four items containing SC1 to SC4 while SC12 to SC15 belongs to component 3. Nevertheless, since the factor loading for items SC6 and SC10 is lower than 0.6, both items are excluded from the analysis. The rotated component matrix for economic items is shown in Table 10 . A total of three components was extracted from a total of 11 economic items (denoted with EC1 to EC11). Items EC1 to EC4 belong to Component 1. Component 2 consists of EC5 to EC9 while components 3 generate two items which are EC10 and EC11. None of the economic items need to be dropped from the analysis since all items indicate the factor loading higher than 0.6. 
Reliability Analysis Of The Measuring Items
The following step to be taken is to specify the reliability measure for the measuring items under every component [26] [38] . The diagnostic measure for consistency of the entire scale was utilized using Cronbach's alpha. The generally lower limit accepted Cronbach's alpha value for a component to yield, reliability is 0.6 [26] [38] . This is to portray the measuring items under that certain components provide a reliable measure of internal consistency. In other words, Cronbach's alpha shows how consistent all the items combine each other under every component in EFA using the following formula:
Cronbach's α is: Table 11 shows the values of Cronbanch's alpha for every item under each component for main construct of environment, social and economic. 
CONCLUSION
Exploratory factor analysis is an intricate multivariate statistical technique involving many linear and sequential stages. Moreover, many choices and rules of thumb employ themselves to EFA emphasizing that a clear decision sequencing and protocols are vital in each EFA stage. Following the process of survey development and validation, the objective of the paper is to provide an instrument, which would better capture the green factors and their attributes for commercial office building under the sustainability features namely environment, social and economic. Furthermore, it is expected that the step-by-step Exploratory Factor Analysis procedure will be valuable for researchers undertaking research requiring this statistical approach. Additional analysis of the stability of the survey's factor structure can be examined by Confirmatory Factor Analysis (CFA). The process of survey development and validation is extensive and requires thoroughness in data collection and data analysis thereafter. Nevertheless, it improves the quality and richness of the data collected.
